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Scientific and Technical Basis of the Numeric Nutrient
Criteria for Montana’s Wadeable Streams and Rivers
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Nutrient Criteria
. Ofal Total N
Level I EMXWW Titena Apply W 4 %%ﬁ)

Northern Rockies July 1 -Sept 30 0012

Canadian Rockies

July 1 -Sept 30

July 1 -Sept 30 0.011

June 16-Sept. 30 0.123 1311

Northwestern Great Pl

uly 1 -Sept 30 0.124
Wyoming Basin July 1 -Sept 30 0124 1.358

0015567
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Recommended Numeric Criteria
Total Phosphorus: 30 pg TP/L
Total Nitrogen: 300 pg TN/L

N:P Ratio of Criteria: 10:1
N:P Ratio of Reference Sites: 10:1 [Redfield N:P ratio = 7:1)

Descriptive Statistics of Reziona! Reference Sites

Table 3-1. Descriptive Statistics for TN and TP concentrations in Reference Streams of the Middle
Rockies ecoregion.

Nutrient Concentration {ug/l)
Conc, at given Percentile

Motrient| Number of Reference Sites | Number of Semples| Win | Max | 25th Median)50th) 75th | 90th

™ 57 148 ; 55 a5 141 | 220

L1 &1 245 5 | B0 & 1o 20 70

The 30 pg TP/L criterion matches to the %@mmemﬁie of reference.
The 300 pg TN/L criterion matches to the 93" percentile of reference. 0015570

Key Studies:
A. Clark Fork River

algae-nutrient
relationships

(Dodds et al. 1997,
Suplee et al. 2009 and
2012

B. Idaho nutrient
diffuser study in
wadeable streams
(Mebane 2009)
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Recommended Numeric Oriteria
Total Phosphorus: 105 pg TP/L
Total Nitrogen: 250 pg TN/L

N:P Ratio of Criteria: 2:1
N:P Ratio of Reference Sites: 1:1 {Redfield N:P ratio = 7:1)

Descriptive Statistics of Regional Reference Sites

Table 3-2. Descriptive Statistics for TN and TP concentrations in Reference Streams of the Absaroka-
Gallatin Volcanic Mountains (17i) ecoregion.

Nutrient Concentration (pg/L)

Conc. at given Percentile

HMutrient| Number of RBeference Sites| Number of Samples Bdax | 25th | [Median)50th | 75th
T & 13 ¥ igt 52 B 100
™ 4 15 i 144 61 81 105

The 105 ug TP/L criterion matches to the 75 percentile of reference.
The 250 pg TN/L criterion is greater than the 100 percentile of reference. 0015571
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e 150 mg Chla/m? is a thresholds for aesthetic impacts
as well as aquatic life impacts (links via DO, etc.)

Benthic algae
growth rates
(K, day™)
compiled
from the
literature,
normalized to
20 C, and
modeled

3

m” - based on first-order k)
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